Endonuclease activity can be found associated with highly purified preparations of polyoma virus. Evidence has been obtained that this enzyme is not an integral part of the virus but is contributed by the fetal calf serum used in maintenance of polyoma-infected cells. This finding is based on: (i) the lack of virion-associated endonuclease activity when virus is produced using serum-free media and (ii) the production of polyoma antibody which neutralizes fetal calf serum endonuclease activity.
Nucleases have been found to be associated with the virions of Rous sarcoma virus (16) , vaccinia virus (18) , adenovirus (2) , frog virus 3 (9) , simian virus 40 (10, 11) , and polyoma virus (5) . The exact function of these enzymes in the viral life cycle is unknown. In the case of papovaviruses, a viral-associated nuclease may have a role in the replication of the viral genome (13, 20) or a possible function in recombinational events occurring between viral and cellular DNA molecules (1, 7, 12, 19, 22, 24, 25 Endonuclease assays. Endonuclease activity with polyoma DNA as substrate was measured by the nitrocellulose filter disk assay described by Kidwell et al. (11) or by analysis of DNA degradation in alkaline sucrose gradients. In the membrane filter assay, polyoma DNA which has received an endonucleolytic scission is converted to single-stranded DNA by treatment with alkali, followed by reneutralization. The single-stranded DNA is retained by the filter, whereas non-enzyme-treated DNA is 127 was added, and incubation was carried out at 37 C. Mercaptoethanol was omitted from the reaction mixture when the polyoma antibody studies were performed.
Alkaline sucrose gradient analysis. The endonucleolytic degradation of polyoma DNA was also measured by alkaline sucrose gradient analysis. The endonuclease reaction (described above) was terminated by the addition of EDTA and NaOH to a final concentration of 0.1 M. Samples were layered over 5-ml linear alkaline sucrose gradients (5 to 20% sucrose in 0.3 M NaOH-0.7 M NaCl-0.001 M EDTA) and centrifuged for 3 h in an SW50.1 rotor at 35,000 rpm and 10 C. Fractions were collected directly into aqueous scintillation fluid, and radioactivity was determined.
Immunological studies. Antisera used in neutralization studies were prepared by immunization of rabbits with purified polyoma virion preparations that were obtained from infected cells maintained in medium with or without FCS. Rabbits received three footpad injections of purified virions mixed with an equal volume of Freund adjuvant. Hyperimmune sera were collected 2 weeks after the last injection. Polyoma antibody was quantitated by hemagglutinationinhibition and plaque-reduction tests. Endogenous endonuclease activity in the rabbit sera was inactivated by heating at 70 C.
Other methods. Infectivity of the virus preparations was determined by the plaque assay (PFU; 4). Protein was determined by the method of Lowry et al. (14) with bovine serum albumin as the standard. Radioactivity was measured in a Beckman LS 233 liquid scintillation counter.
RESULTS AND DISCUSSION Polyoma virions obtained from infected cells maintained in medium with FCS contain endonuclease activity ( Fig. 1C and 2 four host histones), there were five additional peaks of radioactivity. However, in vitro labeling of purified virus grown under serum-free conditions resulted in a gel profile which lacked the five extraneous proteins, suggesting that the additional proteins were contributed by the serum. These findings prompted us to determine if the polyoma virus-associated endonuclease was derived from the fetal calf serum used in maintaining the host cells.
As shown in Fig. 1C , polyoma virus obtained from infected cells maintained in serum was capable of degrading polyoma DNA. Virus obtained from cells grown under serum-free conditions was devoid of nuclease activity (Fig. 1B) . Similar results were also obtained when endonuclease activity was measured by the membrane filter assay (Fig. 2) . Table 1 20 units) and then rebanded to equilibrium in a CsCl gradient, the virion preparation contained endonuclease activity, indicating that the commercial nuclease binds to the polyoma proteins (Table 1, line 3) . Fifteen different lots of both heat-inactivated (56 C, 30 min) and noninactivated FCS were found to be extremely active in endonuclease activity (Table 1, line 4) . When endonuclease-inactive purified polyoma virion preparations were incubated with FCS for 1 h and then rebanded to equilibrium in a CsCl gradient, the previously inactive viral preparation acquired some (11%) endonuclease activity ( Table 1 , line 5). Polyoma virion proteins appear to have a nonspecific affinity for bovine nuclease. However, this affinity varies with different lots of FCS, since some endonucleasepositive sera did not produce polyoma preparations with endonuclease activity. The reason for this observation is not known at the present time. It was also found that an ATP-dependent endonuclease (6) was not associated with purified preparations of polyoma virions, nor was Ca2+ required for enzyme activity (17) (data not shown). Figure 3 demonstrates an experiment in which polyoma antisera, produced against purified polyoma virions that were grown either in the presence or in the absence of FCS (each containing 800 hemagglutination-inhibition units), were used to determine if either could inhibit endogenous endonuclease activity in FCS. Serum endonuclease activity on [8H Ithymidine-labeled polyoma DNA was determined over a 15-min incubation period by the nitrocellulose filter method. As can be seen there 
